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^ o]s-oj -g-s.{Polypeptide Having Function of Cinnamyl Alcohol Dehydrogenase, 
Polynucleotide Coding the Polypeptide and Their Use} 

^H]:B71- S.^^ ^flS^ «]Bl^ tfl^5 z]- ^"^flofl cfl^ SDS- 

PAGE M-B^-vfl ^oic]-. 

<2> £ 2a^ 7l^ol Si^s]<^t-]l§l3L(coniferaldehyde)<^l ^i^]^ ^et^^^ 

71^ ^c^l JL^ #^^§>7l 71^^ ^S. ^^^] ti]:-§-^:£# 

^^J§H '='l^^n^£S(Lineweaver-Burk plot)S M-^^fl ^'='1^. 

<3> :£ 2b^ ^^-§-<=Hl cfltt 7l^^ ^M^l^ ^#(coniferyl alcohol )<='ll tfltt 

71^ ^o] %^j5L# ^^^§1-71 ^§>o^, 7l^S] ^sj-ofl rr)- 

^ ti]:-g-^£# ^^j§>^ '^l^^^saCLineweaver-Burk plot)S i^^^ ^^l^f. 

<4> S. 3a^ ^ ^M-^ Ir^^sl- JL^ 7l^^ 7>xl^ l-sl3gB]H# 

o.E]s.7> <?>E]^^^ yj-^^s. 'SlB-i^ ^s(-2-^:£)l- ^^-^ ^A^M. 
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O.E]S.7> <?]:E]^^i q-Efvfl ^ojcl-. 

<6> ^ 4a^ ^ ^M-^ ^^^Sl- Jl4i 7l^# 71-xl^ #S]3gE]:^# 

91^ «c}-^-^S S"^^ ^^^^ ol]7l^c|1^ ^^Hl^i S,^91 
Atcad-m^ ^V^'^l^. 

<7> £ 4b^ ^ ^M-^ Jl4i 71^^ 71-xi^ $s]^E]:^# 

^^:e.7\ <a:E]^^i ^1l7l^tlis] ^xHl^i S.^^ 

Atcad-H6^ . 
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M- ¥#<^1^ ^^11 Slnid ^J^^j ^^^^1 ^^^^S. #^1]^>J1 

<ii> <^lsi«!r slnvi^ ^5^^^ ^^^^ ^^^^ 7^ ^^3^711 5]^c-il, 

(phenylalanine aramonia-lyase) , 4-^1^.-^^] (cinnamate 4- 

hydroxylase), 4-«1:b^a1 Am.Ti)lo]_E 3-^1:b^a1 e^-^^il (4-hydroxycinnamate 3- 
hydroxylase), 0-^1 ^S^i^l el-^-fl (0-methyl transferase) , 5-§l^^^l 
s]-^l(ferulate 5-hydroxylase) , ^IH-^a] aIi^tj)] o1;e CoA-e|7Hl(hydroxycinnamate 
CoA-ligase) JL^^^-^l -^sfl^i, ^^> = ^(coumar ic acid), ^^H^-yrCferul ic 

acid) ^ ^li-fH^Csinapic acid)^ ^^^*V^ ^^i'^]^. ^^^'^l ^fl^HS. 

^^(phenylpropanoid pathway)^! , o]^ ^tiV^^ ^3 

<i2> 1^^^ ^1-71 ^142. <a CoA s]^Bf;^l(cinnaraoyl CoA reductase(CCR)) 

^1 ^«fl^i ^^^yrtll^lJBCcinnamaldehydes), ^■ ^^-ll^l^(coniferaldehyde) , 

^-g-<y;cll§l:B(coumaldehyde), ^l^'^tll§l:E.(sinapaldehyde)S. ^^B\3L, n. 
<^\Si]-s\:E.7} ^M-Tg #^ihSl- jL^^Ccinnamyl alcohol dehydrogenase (CAD))<^1 

^^^^ SLh^^n^^l ^1^-^ ^ ST^^l^ <^#(coniferyl alcohol), ^^}^ 

*y:€-(p-coumaryl alcohol) ^ ^l-(sinapyl alcohol)^ ^^5]^ ^^^'^m-. 

^1 ^^^^ ^^^^joil ^^1^<?I ^^'^m-. ^ ^M-^ ^^^^^ :xif^ 
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S)-3L4i(peroxidase), '=>13( laccase) ^l^flA-l ^^^5] Til 

ole>l^ ^ ^tq-^ 7li:fl# 7l-xl31, <='fl7l^T:l] 
S-^B-l ^ Jr^5] 7l^^ ^s^j^^51io.h1:b# ^S^^j-Jl, 

<i5> ttl-el-Ai ^ ^T^sl ^^4isl- 3l4i 7]^^ 71-xl^ 

<i7> ^ ^^^^ a 4^ ^eiTf#£fl-2-^^<^i ifltt <y:E^^^^ Tf#efl^ 
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^ <='l5-i^ ^112:^ n^S. ^^^^^ ^l^§>fet11 91^. 

<19> ^ a ^^l5:>^ o^C]-. 

<20> ^ a ^1-^ ^J^* ^^fl^>fe 1:^^ ^^H-S]^ 

<2i> ^ #^5] a irfs. ^>7l ^*>^ ^<=H^ 

<22> ^ ^^^^ <a ^i^ofl ^Ci, Ali^ig 1-^^31- 7l^^ 7l-Xli^ 

<23> ^ 7-1^ 7l^# ^^*>^1^. 

^^^5]^ ^^^XGenebank accession number NM 121949)^ 'g7lA]<g^ 7]3,S. 
^^o]xi]^ A^]^^-5l ol]7];^Vi:fl^W-Bl :$i^V^ cDNA# ^^^f. Cf^ H cDNA^ ^7] 
Ail oil 7l^§><^ sfl^ #(Open Reading Frame)^ ^2}-, ^l-7l cDNA7l- 

:^7l- -S-71 cDNA# a^^Vfe 71] ^B-IS. ^^^M tfl^^^l^i ^^^^ 
n^l^ ^ ^^}y} ^l&i^ tfl^i-^'^l^i ^-^^ #s]3|iE]s.ir ^T^2l<^cii§iH. 
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^^^^d'^l ^^^>fe jL^S-^i sq3£l<a:c-ii §1^.011 tfltt 7]^ #<^l^d# ^fe jL^S^i 

<25> ^ ^14^ ^n^iSl- 3Ldl 7]^^ 1-51 ^B]H.^ Cf^o^ 1 

<26> (a) ^il^^ 2<^1 7]7]\^ X]<^ 3£^5^>^ l-el^gB]^; 

<27> (b) 2«^1 7l7fl^ cil-Pli^AV ^^^^ a^S->^ 1-51^ 

<28> (c) ^1-71 (a) (b)^ lSl1jEl3^5l- ^^^^S- -B-^>«b ^Sl^E]:^ 

<29> 4l-7lo1lAi ^51J7 ^l^Hl^i, 2o\] 7] o}xi] 

^ 7l^^ i-B-^q-ji -a.7loil 2^ c^l-^li^^ Ai<go^ <^«.^ 
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^ 7]^^ 7]-^ ^<=>l5l-Ji 7lcfl^> ^^m. neitt §el^E]H.^A] A^<g^^ 2o\] 7] 

cl-Jl AM =E-7^^<^ $X7] H^^]t\, ^s, -foil sx)f^^^, N-^^ 
C-^^ Y^o] J^^o^ 7l^o]l S.BlHc>11 ^<i^^^S.^i N-^^ 

C-^^ -^^ol lsl3gElS.7l- 4>7l Jl^^ 71^^ ^ -f 7]- ^ 

^§1-31 ^'^^V^ 1^<^1 ^o\7\ N-^^ 

Bl3gEl-7> 7VX1^ 71^^ 7\^ ^ 3X^. <^7]^^^ ^^^7}^^ Zl9] ^^^9] 

^d\]X\ o]^]^^ ^^^^^7\ ^^9] ^^^^^7\ 7\7] 
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§1-31 %irl-ir ^^l^i, A-llttl^ 2^ c>>T3li^A> AiloflA] <g«. ^^.go] ^Sl^fli 
«1 M.^^ ^^71-1- ^'^7.}^ n.^ ^^9] ^^1^^ tflollA-i ^^§1 ^ol^ ^ ox 

T^A^jA-lo^ 711^1 7l^§H ^^^1-71- ^4>^ l^^l^i 7}^ 

^ Ali^-^ #^^5)- JL^ 7]^^ 71-xlfe ^Efl^ SL^ S.^^^^^ S. 

<30> 41-7I0IIA-] n^jL S.^^}^ "^M (a) ^ (b)^ 

Ai^^^ 2^ o>T3ii^Ai- x\<^^ ^^^}^ ^^^^^7} 7}pq^ 7]^, ^■ 

Jl4i 7l^^ o^^^l ^-^el-7li?> nel^ l-s]3gH]:B7> 7l-xl^ ^J^M- 
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'^M^, ^^^^ o>Tiii^A>oi <^efia<=l ^n^^^^ <^>i^li^^, <^11- ^ 

5]^, 4^^^^^ '^Hi^^, ol^^^Alo.^ 

^Eflo] ^^^^IL7} 7l^# o^^Sl ^^m. ^m7l-XlJS., 

^u^el-iil ^efl^ §sl^B]H.7l- 7>xl^ 7l^# <i]^sl ^^1^^, 2Et!r ^cJ=^S 

^u-lel-S ^efl^ $el3§B]s.7l- 7M^ 7]^^ <^^^ ^^M. lE^ 

£ ^^^^^7} 7}^]^ 7]^^ c^^^l M-^^ ^A<=>]^. n ^ 
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Jl4i 7]^^ Xl^^ ^o]^ -gAlo^l^ 7llAl§l-Jl 0^7] u^^o]], ^ ^^$] 
(a) ^ (b)^ #S]3gE]H.^ ^^^^S ^A>^ #5l^El = "ir ^<y^Hl7ll ^<^1§>711 

71-^*!: ^^<^1 ^^«>4. :=L^]s.s. "^>7l (a) (b)^ 1-b1^e1:^s]- 
<3i> ">a-7l (a) (b)^ l-2l3gE]:^5f ^^^o.^ -^^m l-S]3gB]:^" 

^^^<^1 fe^^^ Ul-^2]sr>4. ^>7l #S]3§El:^^ A]<g 4>^^^S] ^}^d\] ^a]A] 60% 

^<a§l 100%^ Ai'S ^'^l ^}^^^-^. 

<32> :e.x:q- ui ^xflAlo.^ ^ A-l<g 41-^^^^ 60%, 61%, 62%, 63%, 64%, 65%, 66%, 

67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 

82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 

97%, 98%, 99% ^ 99.6 %^ ^^i^flS M^f^n^^ aj-^^^l-iq-. <^y]^^ 99.6%^ a] 1 
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^1 ^^^1^. 

<33> H^Jl ^ "4>7l (a) ^ (b)^ #Sl^E]H.5l- ^^^O.^ -^A}^ ^S] 

<34> ^ $X^^, #s]^b]:b# <y-^s|-§l-^ ^B] 

€ SslTr#sfl^E]:^ofl ^A^M. ^^l^-] "^#*!: a]-^ 3gB]H."5]: ^iq.^ 

1-B]^H]:^, ^ ^ ^s^3gEi:B#3f ^^^^S- -^A>*^ §b1^b]:b# 

i^^^i, ^it^^ 2<^1 7l^fl^ c5}pii^AV A-i^ n ^^^^ X^s:]- 
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^ o.b]:b# S^tlrcl-. cij-T^li^A]- a^^o] tifl , <^}^]h:.^ 

#s]^#5fl^E]:^, ^S^^ ^^1 <^fl7l^ifl(^raZ)/o'(9/?5/s thai i ana) 

# 2-^ 3E^5:>Ti^, 7>^ ci]^ 7>^S1 RNA DNA2] 2.^ X 

^§>^ ^^S-Ai ^J^l^cl-. ^s]s.S. 4>7l "^el^ #5]^#5ll^E]:^"^ cDNA# X 

71- ^§1 «fl7l^>i:flo1lA^ ^Sl£]ir gDNA^" S^W. ^7^^^ , ^^il^i^} 7fl 

^ 7l^ ^011 7l2x§>^ cDNA# Sl-*)-^ ^^^5] 



<36> ^ a 4^ ^^<^] $X'=>\^^, #si^#5ll^Ei:^oii 4>:g.^ 
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^^^M ^^>(transcription)(#sl^#5ll^E]:^7l- DNA^ lE^ 
(translation)(#5]^#5fl^Bl:^7l- RNA^ ^^)* ^^§11^ 2-€- 

^-^^H ^^>(transcription)(#slTf#5ll-5-^^7l- DNA^ a 
^ ^^(translation)(l-5l^#5ll^El:^7l- RNA^ ^-f)^ ^isfl^ ^ XlT^f^, ^ ^ 
olsl-^;^! n ^i'S ^^151^1 #^ ^'^l, <^l^cfl 307fl 

#eflo_Bl3E. ^^SL^ ^^if^z]]^^i^^3L ^-vj^sL sfl^ -fh^^}(DNA ^ RNA 

100%^ ^>:a-^^ A-it 4>^A^^ x1tJ|j7 7iBf^ c^i^itfl ^£14 pH ^ 

$Ic>^Ai£ ziyA^ sflT^ -B-^^f^ 100%^ ^J-^e.^^ A-i^ ^i-^^j^ ^H^l 

^o]^ ^^xrfig T='>^7l-xlS ^H]^^^ Tf#5ll^^:^S.Ai ^-g-^ ^ 

^ 91^ :a.-^§>JL 9X^^, S.^ ^ ^^^^ ^E^AJI^, :rr#5fl 

^ ^^^>^ i^^l ^'='1^. 
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o^7]A-\ "A-llyl^ lo] ^7lA-i<go] <^w.w.o11 ^>:a.a]o] «.^"o]^ 0]X2] xi^^ 

313^^^^, ^i^i^i^ 1^ <^7lAi<gS. DNA nyA^s.^^] ^A>€ RNA 

^flS^l- ^Bi ^ ojs^^ ;.1]^^V yjlB^^ ^^^^^|<^1 T:fl^!r ^^m. 

<40> §1-71 ^ ^^51 ^^HHlA-l^, A-l<gtti^ loll 71^11^ <^7lA-l<gS <^1^<=>1^ ^ 

l^Tg ^^^Sl- JL^ 7l^# 7l-Xl^ #el^Bl:^# S^§>^ #5lTr#5ll-$-^H. 

# pCAL-n(Stratagene, USA)<^1 ^^-^^^V^ ^1^€ ^fls^i- «J]b1# pCAtCAD-HS. ^^§> 
Ji, ^l&l^ pCAtCAD-H 7)1^^1- iSjEil- cfl^T-^oii ^*Al^ ^, ^ ^g^-s5^]o_ 

1^ <^7lA-l<g^ ^A> §11^ #(ORF)^-^Bi ^^>^3l- ^ 9X 

<4i> ^lei*!: ^ ^^$] tll-Bi-^*)- ^Al 6j^Efl# JlSl^ nfl, 41-71 711^^ iSjB^^ 

pCAtCAD-H^l ^<^] ^M^^ ^A^]:^, ^ ^€^«:^lfe 7llS^ ^ 

Bis ^^^^^ ^'^l Hl-^^^ ^A'^]A. 
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<42> ^ V]-^ ^igofl 9Xo]A^^ Aj^o^ A^^o. O^^]^}^ tg-i^o. 

^l^W. ^^^^S. ^ ^^S] ^#o] Ag^^ "^^M^ ^^"^^ 22] o} 

<43> ^#§>^^m, ^M-^ ^3^^j<=Hl ^^1^<?1 

'^m^^'^] ^^IS. ci'H^ ^ ^ ^^^^ 

Tr#5ll^B]:B# <^fl7l^T:fl<^l ^, <^fl7l^>i:fl<^lA-l ^j^Vo] 

^l^fl^^ ¥^ ^^^^ ^ ^eis-is. ^ ^^3] ^j^V^ <^^1§> 

i^AV A-]<liZ|- -^A>*!; A^<1S '^'l^'^^ ^^^^^"^ A^ll^i^ 2^ <i>T3li^A> A-]<tS 

^#^1^ ^31-^ 91^}<^ ^il^^ 2^1 cil-pji^A]- A-ltozf 

^51-^1^ ^i^^ "^-l^^^ #5]^e]:b# ^^*>^ o^pjoix:]-, ne-is-s -^-71 
^ ^T^^ Ai^o^ ^5^1-^ 9X^^], A-]<awi^ 2^ c^l-^li^^ A-i^i^ 
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cf. cf^, '^7lA] 2S] oj-nji^A]- A]<^3]- -B-Al-t!: a]<1^ <^1^<H^ ^S^^gE] 

^^^}7\]^ 100%^ ^il ^1^ 

^1 #5]^Hi = 7> Ai<g^j: 2^ oHi^^ ^i^^ 60% ^1^1-^ ^ 

^^^^ ^^7} ^}^^^ ^A'=>M. -S-cf ^n^^s.^ ^ 

60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% ^ 99.6 %^ ^^i^flS M'^'f^ 

7l-^sr>4. ^, <?]:H]^>^ 7f#5)l^H]:^ -^^x> ^1 71 (gene deletion), -^^;^|- 

^tJCgene insertion), T-DNA S. , 7)] 2: ^(homologous recombination) 

H^iS^ Bfl^oUtransposon tagging), siRNA (small interfering RNA) 

<46> §1-71 ^ Ir^Sl ^AHlcflA-l^ <?>Bl^^^ -^5]]^Bl:^# ^^^llflc-ll £<ys:l-^ 

«o^^# <^l-g-§>^^tll, ^^1^6.^^^ Tg^-] Ai<ltil^ <g7lA-l^# 1-BlW 

5ilo.Ei:Boil ^Bl^>^ Tf#^l-2-Bl:E.# ;^ls^ i::!-^ <^1# S^§>^ 7)1 wflBl 

(pSEN-antiAtCAD-H «]Bl)l- ^^l^§l-ji, n «i]Bll- o>nsy]-Bfl5l^ -^^^^l-^l 
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<^^^{Agrobacterium tumefaciens)^] ^^^^^1^ ^ '=>1 ^^^^r^ll- <^ll7l^Tfl6il 

7]^^. =L ^^^^^ <^1l7l^J-tflo^ ^x># ^3z]-, s. 

<47> =L^]B.S. ^ ^5^1-^ ^^1^>^ SX"^, -a-71 ^7^1^ 

a^^l-fe 7fla^ Hl]E-]S ^^^-lli^S 

ci-. o^7]^^ 1^ <g7iA-i<io^ <a^^<^i ^^"^m 41-71 ^ 

<48> ^Bl^i Tr#sll^B]3Lir «^^(RNA DNA)i^ Tf#5ll-S-^ 

^tij-. ^, c^Tg ^^j^t -B-^^V'^Hl ^l-s-^l-^ ^B]^^ Tf#5ll^B]:E.^ RNA ^ DNA 
^J^^l- S.^oil ^l^^S^i, ^AKtranscription) Sfe 

(translation) ^^^f^ ^i«fl^>fe ^^1^. 

^<=H^ #el3gH]:B5] ^^iq- n 7]^ ^^>oi ^iq-ig ^^^S]- Jl^^ 

71^0] x-jsfls]!^ :^^^o^S. slnid^ ^J^^^'^l ^-l^flSlTll ^1-^ ^^1 
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<50> ^ ^S^^ ^/5lls:>^ ^^^l^a- ^^flsl-fe Bl^ViS] 

^f^J^ ^-l^^l^l^ 7l3]-# ^"^-ll^i slzL^d ^S^^j 2i-^^<='l #;^fl§>^l 

<5i> ^ ^^^^ IE v]-^ ^^o]] 9X'^^^, ^3^>^ ^^-11*1-^ 

<52> ^1-71 oil A] ::z-sl^ ^^^^^1- a^§>^ ^l^Hl^i, ^i'S^^ 2S] o}v]h^^ a-] 

<g3l- -a-A>^ A-1<tS <>W<^^ ^^^^^^ ^1-71 ^ ^^5] ^#5] ^3^1-^ 
^ ^^tb 471- ni:flS ^^131, ^ l-2l^Bl:B^ 

"^l^l tiV ^fe ^M-^ #^4iSl- jL:il 7l^^ 7}^]^ 

#5l^ElH.# ^^§l-ir #S]^#5ll^BlH.o11 cfl^t ^J:H]^J^^ TT^^H ^.B] # ^ 

<53> ^>7l ^^l§>fe ^ ^^S] ^S^^ 

^1-71 <a-Bi^>i Tf#5ii^Bi:B# a^§>^ 7fls^ ^^^^^ ^^^^^i^ 

^O] 4^^^ ^<='H, ^^1 ^ 7ils^ ^B-ls ^^^^^ <=>l-n5-M>Ell5l-§- ^ 

T^3\-X\<^^^0] ^o] U-lul^ ^«^ll^. '^7lA-]:£ ">|<gttiJ: l^l ^7lA-]<go| 
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"a-^^-^*!! ^1-:^.^^ -^^"^m ^ 91^ Tf#5ll^B]:^5]- ^^s:><^ 

<54> ^ a v]-^ ^^y] ^^3.^^ yj-'^^ ^§>^ "S^^ £^1- 

<56> ^>7lo1lA-l ^>7l ^^3.511^ tg-i^^ ^^>oi ^c^l^ ^-^^ ^A-] W]- 

Bis ^^4^1<a^^^ ^'^l w]-^^}^ yA'^M. <^y]^^s. 

"Aili^i^ 1^ ^7lA]<go^ ^^^^11 ^j-.^-^^ ^^"^m ^o>7l ^ ^^5] o>El^>^ 
<57> <5l§>, ^ ^Al<^l# ^>S§><^ ^Sm- Ojs]^ ^^1<^17> ^ 
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<58> <^Al 1> ofl7l^tflg.-^B| AlT^^ ^^^^ 71^^ 

<6o> 1-1) <^ll7l^ifl^ 711 yfl ^ yfl'a^ 

<6i> 71^1:11^ Sl-^<^l^i 711 yfl §1-7-1 2% sucrose, pH 

5.7)^ 0.8% <^l-7l-(agar)7l- MSCMurashige and Skoog salts, Sigma, USA) yfl 

cl4l<^l^i 7lliall§>^i=l-. Sl-^oflAi ^flull^ ull^ 22V^ ^SLo\]a] 
16/8^1^ ^7]S. S^Sl^ >^S^> S^7l (growth chamber s)i^'=^l^i 7^11 ^l-^c]-. 

<62> 1-2) RNA ^m-^ cDNA B^-c^l W-B^ «1 ;^ls 

<63> <='ll7l^j-t]l cDNA ^^-^m5.iel# t?]:#71 ^sflA-] cx^e-l ri-7iio^ <='ll7l^i:ll ^o. 

S-^B^ TRI ^l^i^CSigma, USA)^ ^V-g-^V'^ RNAl- ^#§1-^J1, ^^-11 RNAS.-^ 

Bl mRNA ^s] 71 H (Pharmacia, USA)^! SSS^<^1 poly(A)+ RNAl- 

^"S]^}"^^. H5l-^H (primer )S. yVo^I-(dT)i8# ^^-l-g-s^V^ poly(A)+ RNA^ cDNA 

^iHdime Saver cDNA synthesis kit, Pharmacia, USA)S. 7}"^^ cDNA# 

<64> 1-3) ^M-^ Ir^^iSl- 7l^# $e]^Bi:B# <y-^si-§l-fe -B-^^l-^ 
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<65> <^ll7l^>tfl^ Aluj-ig <y-^ 7l^^ 7}^ ^^^^ <y-^S)-^X^Jl 

^^^5]^ -B-^^XGenebank accession number NM 121249)^ "^71^-1 7]2,S. 

^ili^iS. 3^S. a^lsjji, y^ll^jL^ ^a^?HI^ S.^^ H2^-<^H^ 

^gT^^ 4S. S.^]^Ji, ffindm^ ^i^^l S.^^ ^^o^l^ ^^-^^§1- 

^ HBf^Hl- ^V-g-^M ^^1^1 1-2)^]^^ <^ll7l^tfl cDNA 

Bl-olti.5]B]S.-^Bl PCRCpolymerase chain reaction)* ^l-§-§>^ cDNA# ^^§1- 

<66> 41-71 cDNA^ 35.6kDa^ ^^>^* ^JL 3267fl^ o}^]h^ 

^-ir ^^^t}^ 981hp3.7]$] ^^>^^#(open reading frame)* 7}^]^ $X9X^^ , 
67fl5l ^^(exon)2l- 57fl5l ^H€:(intron)^S. ^^j5l<^ ^^§>^al, 
AtCAD-/K(.Arabidopsis ^JjaJ/anacinnamyl a^lcohol dehydrogenase-H)2^- 
^Jr7] ^^7}7} <^^S.^^-^ AtCAD-H ^^^^ -f-^^ (isoelectric point)^ 7.15S. 
M-^3d:^('=>l^> -B-^^f^ ^l^^^ll- ^>-g-^>^ "AtCAB-ff" "AtCAD-J/ ^^7.}"^ 

§>Jl, "AtCAD-H" "AtCAD-H ^«fl^"<^l5l-Jl ^x:]-). 

<67> <^Al c4| 2> tfl^a-^oflA-l ^/-<:JZ?-^ -fr^X>g.-^B| ^^^^ 

<68> 2-1) ^'S]^^ 

<69> -a-71 ^X\6\] i-3)d\]A] AtCAD-H dMk X^tb DNA 

fragment)* Banm HindM ^^§1-^-^^, pCAL-n ^^ 
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(Stratagene, USA)s] Bam Ul ^]^S.diSi\- ///n dm ^^^] #S^§><^ 

pCAtCAD-H ^flS^ ^Bl# A^z^^}<^v]-, <^7]^^, ^7] pCAL-n ^B]^ ^2.^51-^^ 
^E]:B a^Kcalmodul in-binding peptide tag) S^§>JL ^7] tifl^<^l 

tijiB]S-^Ei ^^5]ir ^2-^^ efl^Ccalmodulin resin)<^l ^ Tfl 

<70> ^1-71 pCAtCAD-H 7flS^ ^iBl# cfl^^oil ^^^^A]^ ^, tfl 

BL21-Gold(DE3) (Stratagene, USA)<^1 7fl ^ ^^^a] ^c]-. 100/^g/ml ^^1^^ 
(ampicillin)'^l S.^^ LB(Lur ia-Bertani broth, USB, USA) ^fl^Hl^l 0.D.600 ^'^l 
0.7^1 € i^^l-^l 37°C<^l^i 150rpm-^S 32^]: wfl^cf^l-^^. ^^^5] tfl^>^ 

^■flJEifl -fr£*>7l ^§>^, ^^'^<^1 IPTG(isopropyl-D- 

thiogalactoside)# ^£ ImM^l S\S.^ ^7}^ ^<^] 2^]^ u-] ^fl 

iJfl^j=€ ^-11 S# 50mMMgS04^ 0.4M NaCl^l -g-^€ SOmM-^B^-^ al^l 

(potassium phosphate buffer, pH 7.0)5. ^, x^a] 4,000xg<^l>| 15^ ^91 

<7i> 2-2) ^^^S] ^^^] 

<72> -S-71 ^Ajc^l 2-1)^11 A-lls CaCl2 (binding buffer; 

50raM Tris-HCl, pH 8.0, 150mM NaCI , lOmM ^ -raercaptoethanol , l.OmM magnesium 
acetate, l.OmM imidazole, 2mM CaCU)'^] ^^^1"^^. ^S. ^^^^] ^^]^7]- 

•ydysozyme)^ ^^7} 200;Wg/ml'^l ^7}^}5L, 15^ ^<?> SJ^a]^ ^, 
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T^VSnefliq (calmodulin affinity chromtography)# '^l-i-^H ^^^'l]^}'^^. ^, 
S)-^ ^S-"!-^ <>|3z)i:|E] efl^Cequi 1 ibrated calmodulin affinity chromatography 
resin)<>ll ^7] ^-g-^f^Jl, AV<^]^^ 24^1^ ^^^I^t^. 

511^011 ^«fl^ ^ Cf^ ^l7-i§l-7l CaCl2 Hi € 

^il^3r>^3i, ^S.#^c:>l -g-#al5£l(elution buffer; 50mM 

Tris-HCl, pH 8.0, lOmM ^ -mercaptoethanol , 2mM EDTA, 150mM NaCl)# ^l-g-*><^ 
€^ T^llHSl^iC column raatrix)^-^Bl ^B]§l-^x:f. TflS5--5.S^ pCAL-n % 

<73> ^>7l ^«J^^^ ^<?l^l-7l ^srl-cx^, pCAtCAD-H ^^^^ 

(fraction) ^ l^H ^<5n-^Ei is^i ^ofl^ tfl^i-^S- SDS-PAGE n"«J§>^^. 
n ^ozf, £ ic^l £^1^ w]-^ ^ol_ pCAtCAD-H 7l]2:^ ^B^S ^^^^^ tfl^V^o. 
S.^^ ^ 4«i ^-sfl-^B] 9^ ^^oll^i ^J=<^1 ^711 M- 

<^ ^ $X3X^^, pCAtcAD-H ^^^^^ cfl^i-^^i^i 

-g-^ono] 39.6kDa 3.7]B\ -g-^ ^«^^(^^(:^;y -^^^>S-^Bl M^l^ ^^^5] ^ 
;<>^ 35.6kDa + ^2-^^ ^^>^ 4kDa)# ^-g-# 
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<74> tt^, £ l<^l^i, 7l-sl7la^, 39.6kDa 3.7]^ -§-^ 

icfiafl^o. y\^^\y\ ^ o] . fifl ^1 AtCAD-H ^^A7\ 7^^^^ 

^ ^^A7\ ;^fl2:^ ^BlS ^^^^^ T:fl^^^S^Bl Ir-g-^j 

(insoluble) tfl*t ^<=>H, sfl'?] Bfe ^^M^ H.S.T^>£nEfl3] ofl 

%%^\7\ ^J-tfl^ ^^'^Hl tfl^ ^^1^. sfl^ 1 i^^l 13^ 

AtCAD-H ^^A7\ ^flS^ ^BlS tfl^l-^ 1 i^^l 



<75> <^Al«m 3> ^^^^ JL:3i#>as. 

<77> -S-71 ^^^5] Jl4^ #a^£^ ayes. S^s)^ T3>c>lH.S. #5ll«5lH s]nl(Bio- 

rad Benchmak Microplate Reader)^ 405nmoll>^i i:'] ^(Mitchel 1 et al . 

Plants, 208: 31-47, 1999)^^ ^^^^] ^sfl ^^^^^l-^i^. JL^^ ^^^-§- 
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^ ^tb ^-5-^ 200ml<^l^ lOOmM SS]^itf|5£l^oB(xris-HCl , pH 9.3), lOOraM NADPH, 
^1-71 ^Al<^l 2-2)^]^ ^^^]^ 2-3fig^] X^^^ ^31, ^^t-g- 

^^i^ ^-5-^ 200m lOOmM NADPH# -^l^^VJl lOOmM NADpV> S^^lS^ ^■ 

* ^1^^ x:!-^ ^i^^<^] €(well)* A>-S-§>^x:l-. 

<78> ^7] ^i^]^ ^^^s] jLdi 7]^ lOOmM S^sJ^t-ll^l^oll tfltb ^1 

T'l-'gel^i-iSl^ 7] Ml^^i(Michaelis-Menten kinetics)*^! ^^^j-^^^^l, 7]^ 
S. xx\-^ ny^^^^ ^^^^.c^^ <^l^^n^ £S(Lineweaver- Burk's plot)S 

M-E^-vfl 2a ^S), ^ V„ax^^l 1,98x10''m ^ 0.2385. M-E^-^dri^. ^1 

7]^ ^<=>l^j* ^M-^ 1:^41^ JL4i<y# q-Hftfl^rl-. 
<79> a*!:, ^>7l ^^^^ JL^ 7]^ lOOmM Si-l^ll^ <y:# 

o\] cflsflA-^:^ pl^l-<Se]iii-T?3llfl 7lt|l^i(Michaelis-Menten kinetics)^! ^^§1-^^ 
^, 7l^ z]- ^^oil iil-^ #^J§><=^, ^1^^^ HSdineweaver- 

Burk's plot)5- i^-^^fl 2b ^ V^^^c^l 3.7x0''m ^ 0.102 

s ^islt!: ^^^-§-<^l ^"H^i^ 7]^ ^§l-:£7i- ^tiv^^ 
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^0.0. o^Tils:>Ti^, o]E^^ ^>^^ AtCAD-H s]n\a ^S^^j-^l 9X<^^^ ^M-^ 

x>7> S^(self-regulation) 7>^i::l-^ 7]-^^^ 

^^^i pH 1^^^ ^><=l7l- ^^^(data not shown), o]^]^ ^f^^ ^ 

^^^1 ^^^^ ^]^}^^. 



<8o> <'M>^H 4> -^?i^H1 '?>Hj^^ ^^^1 (construct )7l- 

<8i> 4-1) AtcAD-H -B-^^><=H1 cfl^ <a:B]^>r ^^^^l7> £<y€ <=>fl7l^i:fl^ 

<82> 41-71 ^Ajd^l 2-2)^^1^-1 ^^^-11?!: ^-ai^^ ^^§1-71 

^^<S4Z?-;y -^^^1-71- ^Hl^^wj-^o.^ S'a^ ^^^^ <='ll7l^tfl# ;^lS§l-<^ AtCAD-H 
^AHl ^^l^V^t:!-. 

<83> Al<twiJ: 5^ S^lSjjl, /5ll*tJLdi Bgl 11^ ^^"J-^ ^Bl-olTil 

^ ^i^wi^ S^l^lJi, xilttJL^ Xbal^ ^i^^l SSl-'^H^ 

oj-g-^l-o^ oflyj^tflo^ cDNAS-^Bl PCR^ '^l^^V*:^ At CAD-H <?>Hl^^i 
S #^*>^i=1-. DNAl- ^IttJL^i ^^/Ii:^}- XZ>aI-^S. ^^5r>jL, ^o>a17H1 ^1- 

xfloj ;^1A>^ ^^>7l ^H5ll^^ i^Sj-^^ senl ^ 
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^l^tb pSEN «]Bloil #^i^s:>ci^ AtCAB-H ^^^M tflt!: 
^1^ pSEN-antiAtCAD-H ^flS^ ^^i* ^1^*>^t^. ^1-71<^1a-1 senl 

<84> *!:^, ^ 3^] pSEN ^Bi^ pSEN-antiAtCAD-H ;^flS^ o] 

^rf. :E S^l^i (a)«^l pSEN ^^^'^'IJI, (b)^l 

pSEN-antiAtCAD-H ^B^S] ^^^0]!:^-. :£ 3011^-1 BAR^ w>^^B]- /5ll^/^l<^l t|]^ 

^i^^^-S: -T-^*l-^ £>ar -n-^^}(phosphinothr icin acetyltransferase gene)# 7}^ 
^l3L, RBfe ^TlKRight Border), LB^ ^T^KLeft Border), P35Sfe 

CaMV 35S RNA^] SSS-B] , 35S poly A^ CaMV 35S RNA poly A, PSEN^ senl 
, Nos polyA^ -n-^^Knopaline synthase gene)^ polyA# 

<85> pSEN-antiAtCAD-H ;^flS^ ^iBjl- oj-^^Mi-Efl 5] ^ -^^4^1^^ 

Agrobacterium timefaciens )^ *a^HSS5no]^(electroporation)«c]-i^^ 
<^ S.'^^^mA. ^^^^^ <5l-ziS.^>B^l5l-§- Tall<a="5B^ 2d>°C^]7^ O.D.6ooiJ:'='l LO-^-l 

€ i^^l-^l yfl^J=§>^JL, 25°C<^1^i 5,000rpm^S 10^ ^<?]: ^^J^^l^H ^-flXl- ^ 
^^\'^^. ^-flS* O.D.600 ^^1 2.0<='l € ^^1-^1 IMdnfiltration 

Medium; IX MS SALTS, IX B5 vitamin, 5% sucrose, 0.005% Si Iwet L-77, Lehle 
Seed, USA) yfl^l<^l <='fl7l^tfl# ^^w] (vacuum chamber )<^1 
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^^1 ^, <^ll7l^t|ll- 24^1^ ^oV (polyethylene bag)<=>11 ^$X^. 

^, ^^^M <^1l7l^tfl# 711^ ^S^^l^ ^^>(T1)# ^^§1-^^. tflS5-^S.^ 

'^>^j^(wild type) '^'fl^l^cfl ^ <?lB]^>, AtCAD-// ^^^}7} S. 
'SjBlCpSEN ia]Bl)nlo.^ ^fl7l^>i:fll- A>-g-§l-^r]- . 

<86> 4-2) Tl <^fl7l^T:fl^ 

<87> -S-71 ^Al<^l 4-l)cHl^i5q- ^^^^^ <^ll7l^>tflo1lA-] ^^1-^ 0.1% 

Hl-^Bf(Basta) ^l^^K^^, t!:^) -g-^<^lAi 30^ ^91 ^^]^]^]JL yfl<a=^^S^i 
^^^1-^^. <^fl7l^>tB^ tflS^CpSEN ^BlS <=fl7l^>tfl )3f 

til57§>o^ 1: xifl, oVEl^^i ^^C4Z?-;7 -a-^^1-71- <^fl7l^T^S] 

^x}c1lA-l xl-^ Atcad-Hl-^ ^S^^l ^1^1^131, ^^^S 

^.^^o] <^^o\^o_x^{^ 4a %S), Atcad-H6^ ^^tt 4^ ^'^l 4]^^>^1 

S). c^-li^l- ^<='l ^sl-oil ^^^i ^ el-"?!^! ^1=^^ ^M7l- ^ -^^ 

^ ^>^^^(gene silencing)^! ^<^id: T-DNA Bfl^j 

(tagging), ^ ci]-^ (knockout) S^^^l 
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<88> ^O], ^ ^T^ofl VC\■^^^, Aiq-ig <^3. ^^^5]- Jr^ 7]^^ 7]- 
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(a), (b) ^ (c) #Sl^B]-S c^l^ol^ ^oflAi ^^£1^, Alicia 

Hi-; 

(c) ^1-71 (a) (b)S] #S]^B]:^oll ^^2jO.^ -^^}^ l-Bl^gB]:^ 

I^^^ 2] 

I^^^ 3] 

^11«J-<^1 Xl^H^i, 

4lSl- 71^^ 71-Xl^ §2^3gEl:^. 
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I^^^ 4] 
I^^^ 5] 
I^^^ 6] 
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I^^^ 7] 

^7] ^^}^ ^^^^^^ 2^ ^>T3li^Al- 95 % 

I^^^ 8] 
I^^^ 91 

^18%> 7l7fl5] ^# fill ^E]:^ oil Cfl^ <?>E]^^i Tf#5ll-2.E]:B. 

[^^^ 10] 

I^^^ 111 

>^llO«j- 7l7llSl 7flS^ ^iBjS- ^^^^^ ^^^^^1. 
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I^^^ 121 

^iii^j-'^'ii 9.1'^ 

[^^^ 131 

^i^gi^l^ 2<^1 7l^fl^ <il-T3ii^A]- A-]<g zi^ ^^}^ ^^'^s. ^1^^^ ^M- 
I^^^ 141 

41-71 ^7^1 7119%!- 7l7fl2l oVBl^i TT^^ll ^.B] ^^xfli^oll ^L^^^l-ir ^ 

S^l-§>^ ^^^S. ^}^, ^54>^ '^7flS>i^ wj-i^. 

[^^^ 151 

4>7l ^711^, X-119«J- 71^1151 <y:El^^i Tf#Sll O.BlS.# S^^>fe 7llS^ ^Bl 
# ^I-^IH'^I £<^l*l-^r ^7ll# ^^§1-^ ^^^S. §>ir, ^5^1-^ ^7-11 
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I^^^ 161 

^^^^€ 51^1*1-^ ^^]^ s.^^}^ ^^^S. ^} 

I^^^ 171 

^^^s. *>^, ^;^1§>^ «c}-^. 

I^^^ 181 

^oM ^711^ ^^7} x-117-1, -^^^^1- ^<y, T-DNA £<y, W ;^fls^, H^^iS 
^ ^fl^J ^ siRNAAS. ^^^^1 ^<^1>| ^ 7M n^^Js]^ 

^<a^ ^^i^S §>^, ^S^^ 
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I^^^ 191 
[^^^ 20] 

^1-71 7l7fl5l olE]^^^ ^#5fl^B]:^ol ^o. ^^lo.^ 5:].^^ 

[^^^ 211 

^1-71 1:^^, ^m^T- 7l7flol ^E]^^^ -Se:|lO_EliL# S^§>^ 7fl3:^ «3] 

I^^^ 221 

^■1111«ol- 7l7fl^ ^E]^>, -^£^]0,E]H.# S^^Vfe 7flS^l- tiJlEi 

s. ^^^M ^^^«i<y ^^l^S ^s^>^ ^^1§>^ 1-^^ 
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I^^^ 231 

^111%!- 7l7fl2] o>E]^^^ Tf#^1^^3Ll- s^§>^ ;^fls^ 

[^^^ 241 
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IS. 1] 
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jbj CAD kinetics {coniferyl alcohol conlferaldehyflej 



50-43 



3] 




50-44 



I£ 4al 



I£ 4bl 
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<110> GENOMINE INC. 

KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY 
<120> Polypeptide Having Function of Cinnamyl Alcohol Dehydrogenase, 

Polynucleotide Coding the Polypeptide and Their Use 

<160> 6 

<170> KopatentIn 1.71 
<210> 1 
<211> 1205 
<212> DNA 

<213> Arabidopsis thai i ana 
<400> 1 



acgcattcgt catttggtcc ctccacttag agagaagcag acagaacata actaaaatcg 60 

agaaaaatgg caaacagtgg tgaaggtaaa gtggtgtgtg taacaggagc ctccggttac 120 

atcgcctcat ggctcgtcaa gttcctactt agccgtggct acactgttaa ggcctccgtc 180 

cgtgatccca gtgatccgaa aaagacacaa cacttagttt cactagaagg tgcaaaggaa 240 

agacttcact tgttcaaagc agaccttttg gaacaaggtt ctttcgactc tgctattgat 300 

ggttgccatg gagttttcca cactgcttct ccatttttta atgatgccaa agacccacag 360 

gctgaactta ttgatcctgc ggtcaagggg acgcttaacg ttttgaattc gtgcgccaaa 420 

gcctcttcgg ttaagagggt tgttgtaacc tcctccatgg ctgccgttgg ttacaatgga 480 

aaaccacgca cacctgatgt taccgtcgat gaaacttggt tctctgatcc tgagctttgc 540 

gaggcctcca agatgtggta tgttctatcc aagactttgg cggaagatgc agcttggaaa 600 

ctcgctaaag agaaaggctt agacattgtt actattaacc cggctatggt gatcggtcct 660 

ctcctacagc caactctgaa cacgagtgct gctgctatat taaacttaat caatggtgca 720 

aagactttcc caaacttgag tttcggatgg gttaatgtaa aagacgtagc caatgcgcac 780 

atccaaacat ttgaggtccc ttcagctaat gggcgttatt gtttggtcga gcgtgtcgtt 840 

caccactccg agattgttaa cattctacgt gagctttacc caaatctccc actacctgaa 900 

aggtgtgtgg acgagaatcc ctacgtgcca acgtatcaag tgtccaagga taaaacgagg 960 

agccttggca tagactacat acccttgaag gttagcatca aggagaccgt cgagtccttg 1020 

aaggaaaaag gtttcgcaca gttctgagaa agcatttgag ccaatggatt taatccagat 1080 

tagataaagt atttggaaga ctatttcaaa aataatattt ggaacatgtc aatgttctca 1140 

aggagatatt agtatgttct tgtgtacttt attgttgttc catcaaatga gttacttttc 1200 

ctttt 1205 
<210> 2 
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<211> 326 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 2 

Met Ala Asn Ser Gly Glu Gly Lys Val Val Cys Val Thr Gly Ala Ser 

15 10 15 Gly Tyr lie Ala Ser Trp Leu Val Lys Phe Leu 

Leu Ser Arg Gly Tyr 

20 25 30 

Thr Val Lys Ala Ser Val Arg Asp Pro Ser Asp Pro Lys Lys Thr Gin 

35 40 45 

His Leu Val Ser Leu Glu Gly Ala Lys Glu Arg Leu His Leu Phe Lys 

50 55 60 

Ala Asp Leu Leu Glu Gin Gly Ser Phe Asp Ser Ala lie Asp Gly Cys 
65 70 75 80 

His Gly Val Phe His Thr Ala Ser Pro Phe Phe Asn Asp Ala Lys Asp 

85 90 95 

Pro Gin Ala Glu Leu lie Asp Pro Ala Val Lys Gly Thr Leu Asn Val 

100 105 110 

Leu Asn Ser Cys Ala Lys Ala Ser Ser Val Lys Arg Val Val Val Thr 

115 120 125 

Ser Ser Met Ala Ala Val Gly Tyr Asn Gly Lys Pro Arg Thr Pro Asp 

130 135 140 

Val Thr Val Asp Glu Thr Trp Phe Ser Asp Pro Glu Leu Cys Glu Ala 
145 150 155 160 

Ser Lys Met Trp Tyr Val Leu Ser Lys Thr Leu Ala Glu Asp Ala Ala 

165 170 175 

Trp Lys Leu Ala Lys Glu Lys Gly Leu Asp lie Val Thr lie Asn Pro 

180 185 190 

Ala Met Val lie Gly Pro Leu Leu Gin Pro Thr Leu Asn Thr Ser Ala 

195 200 205 

Ala Ala lie Leu Asn Leu lie Asn Gly Ala Lys Thr Phe Pro Asn Leu 

210 215 220 

Ser Phe Gly Trp Val Asn Val Lys Asp Val Ala Asn Ala His lie Gin 
225 230 235 240 

Ala Phe Glu Val Pro Ser Ala Asn Gly Arg Tyr Cys Leu Val Glu Arg 

245 250 255 

Val Val His His Ser Glu He Val Asn He Leu Arg Glu Leu Tyr Pro 



50-48 



260 265 270 

Asn Leu Pro Leu Pro Glu Arg Cys Val Asp Glu Asn Pro Tyr Val Pro 

275 280 285 

Thr Tyr Gin Val Ser Lys Asp Lys Thr Arg Ser Leu Gly lie Asp Tyr 

290 295 300 

lie Pro Leu Lys Val Ser lie Lys Glu Thr Val Glu Ser Leu Lys Glu 
305 310 315 320 

Lys Gly Phe Ala Gin Phe 
325 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense Primer 
<400> 3 

aaggatccat ggcaaacagt ggtgaaggta aagtg 
<210> 4 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Anti Sense Primer 
<400> 4 

cgaagctttc agaactgtgc gaaacctttt tcctt 
<210> 5 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense Primer 
<400> 5 

gaagatctca gaactgtgcg aaaccttttt c 
<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Ant i sense Primer 
<400> 6 

gctctagatg gcaaacagtg gtgaaggta 29 



50-50 



